Research on GIS Application System of Environmental Risk for Hazardous Chemicals Enterprises  by Tang, Renfeng et al.
 Procedia Environmental Sciences  10 ( 2011 )  1011 – 1016 
doi: 10.1016/j.proenv.2011.09.162 
Available online at www.sciencedirect.com
ESIAT2011 
Research on GIS Application System of Environmental Risk 
for Hazardous Chemicals Enterprises 
Renfeng Tanga, Yongqiang Baia, Tong Wanga,a* 
aFirst affiliation, No.55 Taoranting Road, Beijing and 100054,China 
 
Abstract 
Environmental safety has increasingly become the focus. However, hazardous chemicals enterprises are of primary 
concern and focus. From this point, hazardous chemicals enterprises are taken as the main object of studying on 
enterprise environmental risk. According to application requirements, from a technical perspective, it is studied on 
the application functions, framework and the logical model of the database using GIS and REST technology. GIS 
application system of environmental risk for hazardous chemicals is established to provide environmental risk 
management and emergency management with technical tools. 
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1. Introduction 
In recent years, sudden environmental pollution accidents are not only ecological contamination and 
damage to the environment, but also seriously affect people's lives and social stability. Environmental 
safety has become an important factor, which is restricting the development of cities. What is 
the existence of enterprise environment risk? Which level of enterprise environment risk belongs to? 
Where are the high environmental risk areas and sensitive industries? How to prevent unexpected 
environmental pollution accidents? Those are urgently addressed. Therefore, it is very important practical 
significance to carry out enterprise environmental risk assessment, to grade on environmental risk level, to 
master environmental risk status, environmental risk prevention measures and the around environmental 
sensitive region, to identify the high incidence of environmental risks and sensitive industries, to 
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strengthen on major environment risk source of dynamic monitoring and risk control focused on 
environmental emergency response and pollution control technologies to help enterprises improve 
environmental risk emergency response capacity to ensure environmental safety. 
GIS, Geographic Information System, is used to express the real world on map as a technology with 
the spatial relationship of effective data collection, storage, processing, analysis and presentation. REST 
technology, a web application for the design and development approach, can reduce development 
complexity, increase system scalability. Using GIS and REST technology to environmental risk as the 
main research object to design and develop web-based application management system[1]. 
2. The Application Requirements 
According to the actual situation of enterprise environmental risk, practical needs are summed up , 
which are as the following : 
x The application can class and assess the enterprise environmental risk. 
x The application can find or query information, and  statistic from the enterprise data. 
x The application is to browse the map, to navigate map and to  measure distance. 
x The application can find or query information from MSDS data. 
x The application can find or query information from the list of hazardous chemicals. 
x The application can find or query information from the accident isolation & protection distance data. 
x The application can find or query information of POI or sensitive point around an enterprise. 
x The application is running on a local or wide area network. 
x User interaction and results display is web-based. 
3. Application functionalities and Framework 
Depending on the application requirements, application system functions are divided into maps 
functional modules, enterprise information inquiry and statistics module, MSDS inquiry, hazardous 
chemicals list inquiry, chemicals accident isolation distance inquiry, enterprise level of environmental 
risk assessment module and their surrounding sensitive point inquiry, as shown in Fig 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. application functions structure 
Fig 2 shows  the application framework, which is according to application requires and system 
functions, including four tiers: data service tier, map engine and business logic layer, application tier and  
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 web client. The framework is based on the concept of SOA[2] and the J2EE standard. In the framework, 
the four-way REST service architecture is also is used[3] . 
The DSL, Data Service Layer, would provide the basis for the application of digital map data, 
enterprise risk sources and special operations data. The DSL would provide the functions of data storage, 
query, and exchange interaction features, and provide the basic data services for the business logic layer 
and application services layer too. 
GIS Engine & Business Logic Layer encapsulates the business logic, builds business logic model, and 
provides service for the application service layer. 
Application Layer encapsulates the business logic, and provides interface for the web client. 
 
 
Fig. 2. application framework 
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Web Client to provide the user interact with the application and interactive display of results, in the 
browser such as IE, Fire fox and Chrome, using the Flex-based and Ajax-based RIA technology. 
4. Database Design 
In order to provide data to support the system, all data is stored in the database, including the basic 
information of enterprise, chemicals, emergency disposal rescue resources, environmental risk 
measurement, atmosphere environment and water environment. The database logic model shows in figure 
3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 3. The Database Logical  Model 
5. Thematic of The Enterprise Environmental Risk 
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Fig. 4. enterprise high environmental risk map                     Fig. 5. enterprise middle environment risk map 
 
Fig. 6 .enterprise low environment risk map 
 
Figure 4 shows the thematic map of the enterprise high environmental risk. Figure 5 shows the 
thematic map of the enterprise middle environmental risk. Figure 6 shows the thematic map of the 
enterprise low environmental risk. In the thematic map, it is clear very much to know the distribution of 
the enterprise environmental risk and the primary environmental risk area. But how to build the thematic 
map? It is just to use the GIS spatial method to build them based on the spatial data, the point feature and 
the risk level attribute of each enterprise[4,5]. 
6. Conclusion 
This paper provides an application system of enterprise environmental risk assessment, using GIS 
technology. In the application, the services, data service, the business logic services, GIS engine services 
and Web services, are the core objectives. The system is easy to extend, to deploy, and to integrate with 
other heterogeneous systems. The application system under the relevant test data runs good and is suitable 
for emergency managers, policy makers or related research person. 
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